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Synopsis 

Sleep problems are common in youth with Attention-Deficit/Hyperactivity Disorder (ADHD). 

Externalizing and internalizing problems contribute to dysfunction in youth with ADHD and are 

amplified by disrupted sleep. This objective of this article is to synthesize empirical studies that 

examined the associations between sleep and internalizing or externalizing problems in individuals 

with ADHD. The main findings are that sleep problems precede, predict, and significantly 

contribute to the manifestation of internalizing and externalizing behavior problems among 

children and adolescents with ADHD. Clinicians should assess sleep and integrate sleep 

interventions into the management of youth with ADHD.   
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Key points: 

• Attention-Deficit/Hyperactivity Disorder is associated with comorbid sleep disturbances.  

• Sleep problems are associated with internalizing and externalizing symptoms in youth with 

ADHD.  

• Sleep problems precede, predict, and significantly contribute to the manifestation of 

internalizing and externalizing behavior problems; this association is bi-directional with 

regards to associations between sleep disturbances and internalizing symptoms.   

• Clinicians should assess sleep and integrate sleep intervention into the management of 

youth with ADHD. 

• Future research is needed to examine the mechanisms underlying the associations between 

sleep and internalizing and externalizing problems in youth with ADHD. 
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Introduction  

Attention-Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder 

characterized by symptoms of inattention, impulsivity, and/or hyperactivity that affects 5 to 7% of 

school-age children and adolescents1,2. Early deficits in executive functions (EF), a set of cognitive 

abilities responsible for goal-directed behavior, have been identified as an etiological risk factor 

for ADHD3, as has decreased activation in the frontoparietal networks and ventral attentional 

network, which are brain systems known to be involved in EF4. In addition to the core symptoms 

listed above, emotional symptoms and poor self-regulation are increasingly considered core 

features of ADHD. Low frustration tolerance, irritability, ease of negative emotional experience, 

and emotional lability are frequent in children and adolescents with ADHD5-8. These challenges 

can result in internalizing (e.g., anxious, depressed mood) and/or externalizing (e.g., 

oppositional/defiance, poor conduct, irritability) behavioral problems, which are major 

contributors to the social, occupational, educational, and relational impairments seen in individuals 

with ADHD. Because the outcomes of such problems are often severe, it is important that we 

understand the upstream pathways and seek to identify innovative, treatable intervention goals. 

Inadequate sleep has been reported in up to 70% of children with ADHD9-17, compared 

with 20 to 30% of children in the general population18. The sleep problems experienced by children 

with ADHD include unhealthy lifestyle choices such as excessive evening screen use or 

insufficient sleep19-21, behavioral problems (e.g., difficulties initiating and/or maintaining 

sleep)22,23, and primary sleep disorders, such as Sleep Disordered Breathing (SDB), Sleep Apnea, 

Restless Leg Syndrome (RLS), Delayed Sleep Phase Syndrome (DSPS), Insomnia, and 

Narcolepsy24-30.  
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The neural areas that govern self-regulation and EF (e.g., the dorsolateral prefrontal, 

anterior cingulate, and parietal cortices) are sensitive to sleep deprivation31-35. Sleep loss acutely 

impairs the EF necessary for effective behavioral or self-regulation, especially in the face of 

frustration36-38. The brain regions responsible for exerting top-down control are particularly 

sensitive to sleep deprivation. For example, the connectivity between the amygdala and medial 

Prefrontal Cortex (PFC) is reduced under sleep deprivation, leading to greater amygdala activation 

in response to negative emotional stimuli39-41. In children, impairments in these cognitive 

processes manifest as irritability and behavioral outbursts corresponding to internalizing or 

externalizing behaviors42. 

The behaviors and self-regulatory processes that are affected by inadequate sleep, namely 

EF and externalizing/internalizing behaviors, are also key domains of dysfunction in youth with 

ADHD36,43. Among children predisposed to behavioral difficulties, such as those with ADHD, the 

impact of disrupted sleep may be amplified28,44.   Hence, the characteristics of ADHD may increase 

both the risk for and the vulnerability to insufficient sleep. There are documented associations 

between various domains of sleep and both internalizing/externalizing symptoms and the negative 

impacts of these symptoms on youth with ADHD45-48. However, we know little about the nature 

of the associations between sleep and these symptoms in youth with ADHD.  

Addressing this knowledge gap is important as it could provide valuable intervention 

targets that could be used to reduce daytime impairments among youth with ADHD. If inadequate 

sleep predicts, causes, or worsens internalizing and externalizing problems over time, then 

improved sleep could be a way to reduce the burden of such mental health problems among 

children with ADHD. The objectives of this article are to: 1) integrate the up-to-date empirical 
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evidence; 2) extract clinical implications; and 3) identify future research directions regarding the 

associations between sleep and externalizing or internalizing problems in youth with ADHD. 

Methods 

This narrative review identifies and synthesizes empirical studies that examined the 

associations between sleep and internalizing or externalizing problems in youth with ADHD. 

Three electronic databases were searched in March 2020 (Embase, PsycINFO, and PubMed) for 

studies published in the prior 5 years. Additional records were identified by searching the 

references of the selected original research papers and review articles.  

Ultimately, 11 studies were identified (see Figure 1 for detailed information regarding the 

literature search, numbers of papers identified, inclusion and exclusion of identified studies) and 

divided into three age groups: preschool (3-5 years), school-age (6-12), and adolescents (13-18). 

Sleep measures were identified as subjective or objective. Subjective sleep measures refer to 

questionnaires filled out by the patient or a parent regarding the child’s sleep behavior or 

symptoms. Objective measures included polysomnography (PSG) and actigraphy. PSG refers to a 

sleep assessment during which multiple physiologic parameters are continuously and 

simultaneously recorded across a sleep period to characterize sleep and identify sleep disorders49. 

Actigraphy is a method of measuring sleep parameters and average motor activity over a period of 

days to weeks using a non-invasive accelerometer, which is housed in a small device worn like a 

wristwatch50-52.  

Externalizing behaviors including oppositionality, aggression, irritability and conduct 

problems were assessed using only parent-reported measures. Internalizing behaviors including 

symptoms of anxiety and depression were assessed using both self- and parent-report measures.  
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The dimensions of sleep assessed included: sleep duration; sleep continuity; and reported sleep 

disturbances.  (See Table 1. for summary of studies).  

Results 

Key Findings  

Sleep and externalizing problems in children and adolescents with ADHD 

Preschool children. One cross-sectional study was conducted to examine the associations between 

sleep and externalizing problems in preschool children. It used concurrent subjective measures of 

sleep and behavior in preschool-aged children at risk for or with a clinical diagnosis of 

externalizing problems. This study revealed that children described by their parents as being more 

oppositional were reported to have poorer habits near bedtime and more night wakings53. 

School-age children. In school-age children, a cross-sectional study grouped participants 

according to ADHD presentation and the presence of comorbidity. Sleep and daily functioning 

were measured using parental reports. Sleep problems were associated with impairment in daily 

functioning regardless of diagnostic status, but the correlation was stronger in the group of children 

with ADHD and internalizing comorbidity, and highest in children with ADHD and externalizing 

comorbidity compared to all other comorbid conditions or controls54. Another cross-sectional 

study examined the associations between objective and subjective sleep measures and irritable-

angry mood and temper outbursts in children with and without ADHD55. Significant associations 

were found between the objective PSG parameters and Disruptive Mood Dysregulation Disorder 

(DMDD) in children in the control group. In addition, children with elevated sleep problems had 

significantly higher levels of DMDD symptoms than children without sleep problems55. Of the 

two longitudinal studies conducted with school-age children to examine casual and bidirectional 

associations between sleep problems and externalizing problems, one study failed to find a 
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bidirectional relationship between reported sleep problems and externalizing problems56. 

However, the other longitudinal study revealed that children with ADHD and transient or 

persistent reported sleep problems had higher behavioral and conduct problems compared to 

children with ADHD without sleep problems over a 12-month period57.  

Adolescents. Three studies have been conducted to examine if shortened sleep duration is a causal 

contributor to daytime behavior and self-regulation in adolescents with ADHD. Of them, one study 

used a within-subject, crossover design, sleep restriction/extension protocol over 3 weeks to 

examine if sleep duration is a causal contributor to poorer/improved daytime functioning58. The 

protocol included one stabilization week, one sleep extension (SE) week in which participants 

obtained 9 hours of nightly sleep, and one sleep restriction (SR) week during which participants 

obtained 6.5 hours of nightly sleep. All adolescents participated in both the SR and SE conditions, 

with the order of conditions randomly counterbalanced across participants. Sleep information was 

obtained using actigraphy and daily diaries, and behavioral information was obtained using parent 

and self-reported daily ratings of inattention, hyperactivity/impulsivity and oppositionality on a 4-

point scale. Across both daily and weekly measures, parents reported significantly greater 

inattention and oppositional behaviors during SR compared to SE. Parents did not report greater 

hyperactivity/impulsivity during restriction compared to extension, but adolescents reported less 

hyperactivity/impulsivity during restriction compared to extension58. The other studies used a 

longitudinal design to examine the role of sleep in the development of externalizing behaviors in 

adolescents with ADHD. In Becker et al. (2015)46, sleep problems were found to account for 5% 

of the variance in predicting youths’ ODD/externalizing behaviors and an additional 4% of the 

variance in predicting youths’ depressive symptoms after accounting for youth characteristics and 

the stability of psychopathology over a 1-year period46. Mulraney et al. (2017)59 followed children 
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with externalizing problems from age 10 to 14; they found that these children had higher parent-

reported irritability at the follow-up assessment in adolescence, and that this was associated with 

sleep problems. 

Sleep and internalizing problems in children and adolescents with ADHD 

Preschool children. No study has examined the interplay between internalizing problems and sleep 

in preschool children with ADHD.  

School-age children. In school-age children, a cross-sectional study revealed that children with 

clinical sleep problems and ADHD reported higher levels of anxiety compared to children with 

ADHD and no or sub-clinical sleep problems60. Children’s anxiety level and medication status 

were significantly associated with their sleep score, whereas ADHD symptom severity did not 

significantly correlate with the sleep score60. Another large cross-sectional study with school-age 

children with ADHD-Inattentive presentation revealed significant associations between anxiety, 

shorter sleep duration, and poorer sleep61. In addition, this study found an association between 

depressive symptoms and children’s need to catch up on sleep on the weekends. A longitudinal 

study conducted at three time points with school-age children over a 12-month period found a 

bidirectional relationship between parent-reported sleep problems and internalizing difficulties; 

sleep problems at baseline predicted internalizing difficulties 6 months later, and internalizing 

difficulties at baseline predicted sleep problems 6 months later56. Another longitudinal study 

revealed that children with ADHD and transient or persistent reported sleep problems had higher 

emotional problems compared to children with ADHD without sleep problems over a 12-month 

period57.  

Adolescents.  Compared to studies in school-age children, contrasting results were obtained in an 

experimental sleep restriction/extension protocol that examined the impact of shortened sleep 
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duration on internalizing symptoms, emotional regulation, and affect valence in adolescents with 

ADHD62 (for protocol information see58). This study found significantly greater parent- and 

adolescent-reported depressive symptoms during sleep restriction compared to sleep extension, 

and less positive affect and more negative affect during sleep restriction compared to extension 

across both daily diary and laboratory-visit measures. However, no significant difference was 

found for parent- or adolescent-reported anxiety. In addition, one longitudinal study failed to find 

an association between baseline sleep problems and anxiety symptoms one year later46.   

 

Methodological Characteristics of the Included Studies 

Of the 11 studies included in this review, 5 were cross-sectional studies that concurrently 

examined sleep behavior or problems and the extent to which youth with ADHD exhibited 

internalizing or externalizing behavior problems53-55,60,61; 4 used longitudinal designs examining 

the predictive role of sleep problems in the development of externalizing or internalizing 

behavioral problems in youth with ADHD and assessing the bi-directional associations between 

sleep problems and behavioral problems in youth with ADHD46,56,57,59; and 2 were experimental 

studies in which sleep duration was manipulated in order to test its impact on youth daytime 

behaviors58,62. The total number of youth with ADHD examined across all the studies was 2,123; 

the smallest study included 48 participants with ADHD and the largest included 784. All of the 

studies included more boys than girls, with ratios ranging from 59 to 89% males. The studies used 

objective sleep measures in addition to using subjective parental reports and/or child self-reports 

regarding sleep disorders, behavior, and/or patterns. The utilized scales had moderate reliability (α 

= .45-.79). Three studies used a measure that was not designed for the age group in which it was 

applied54,56,60. The measured aspects of sleep included a range of proxies for sleep disorders, 
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disturbances and sleep duration. Eight studies used the same informants to obtain information 

regarding the child’s sleep and daytime behavior53-57,59-61, while 3 studies used different informants 

for sleep vs. daytime behavior46,58,62. Eight studies measured and controlled for confounding 

variables (e.g., sex, age, SES, medication status, or comorbid conditions) in their 

analyses46,53,54,56,59-61. 

Discussion 

 Externalizing and internalizing problems are common in youth with ADHD, resulting in 

suffering and impaired daytime functioning. Sleep plays a central role in regulating emotions and 

behavior, such that daytime functioning is benefited by healthy sleep but impaired by inadequate 

or disturbed sleep. Sleep problems are common in youth with ADHD. In spite of the importance 

of healthy and adequate sleep to behavior and self-regulation, there has been no comprehensive 

review of the interplay between sleep and internalizing and externalizing problems in youth with 

ADHD. The primary goal of this review was to address this gap and integrate available evidence 

regarding how and to what extent sleep disturbances or patterns are associated with internalizing 

and externalizing symptoms in youth with ADHD. The results of the review reveal that: 1) sleep 

problems are associated with internalizing and externalizing symptoms in youth with ADHD; 2) 

sleep problems precede, predict, and significantly contribute to the manifestation of internalizing 

and externalizing behavior problems; 3) this association is bi-directional with regards to 

associations between sleep disturbances and internalizing symptoms; and 4) sleep restriction is 

causally associated with internalizing and externalizing symptoms in adolescents with ADHD.  

The current review drew on a small body of evidence from 11 studies with 2,123   

participants. Cross-sectional studies across different age groups, from preschool to adolescence, 

showed significant, positive, and small to medium-size associations between reported sleep 
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problems and both internalizing and externalizing symptoms. The significance was held in the 

studies that controlled for sex, parental education or income, and/or comorbid psychiatric 

conditions. Longitudinal studies revealed similar results, with small associations found between 

sleep problems reported at an earlier time point and internalizing or externalizing symptoms at a 

later time point. The nature of the co-occurring internalizing problems differed across studies. 

One found that sleep problems longitudinally or experimentally predicted increases in depressive 

symptoms in adolescents with ADHD, but were not associated with anxiety 46,62. However, other 

studies found that sleep problems in youth with ADHD were associated with anxiety but not 

depression60,61. Future research should seek to further differentiate the impact of sleep 

disturbances on depression and anxiety in youth with ADHD, as these symptoms might require 

different intervention strategies63,64. 

 An experimental study revealed the existence of causal associations between shorter sleep 

duration and oppositional behavior, inattention, and depressive symptoms in adolescents 

diagnosed with ADHD58. This was consistent with previous work demonstrating that cumulative 

sleep restriction caused deterioration of neurobehavioral functioning from subclinical to clinical 

values in children with ADHD14. It is also consistent with recent work65, showing an association 

between short sleep duration and increased risk of future occurrence of behavioral disorder 

symptoms in children with ADHD. 

Clinical Implications 

Since sleep disturbances are so closely associated with internalizing and externalizing 

problems in youth with ADHD, they may be considered important modifiable risk factors. Hence, 

improving the sleep of youth with ADHD and internalizing and/or externalizing problems during 

developmental periods of neuro-maturation could powerfully impact their emotional and 
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behavioral health. Sleep improvement could be obtained in several steps. First, sleep assessment 

should be integrated into the evaluation process of youth with ADHD on a routine basis66. Initial 

distinction should be made as to the nature of the sleep issue(s). If a child/adolescent presents with 

unhealthy sleep patterns such as insufficient sleep, inconsistent sleep patterns, and/or excessive 

screen time use, an intervention that seeks to promote the adoption of health behaviors conducive 

to good sleep may offer providers a relatively modifiable target to reduce the emotional and 

behavioral problems of youth. Simple behavioral sleep recommendations could include limiting 

screen time, large meals, and physical activity undertaken in the final hour before bed; keeping a 

consistent bedtime routine and sleep schedule; avoiding caffeine; and using the bed only for 

sleep67.  

Second, if a clinical sleep disorder is suspected, it is important to take a detailed clinical 

history and use objective sleep measures as recommended in the International Classification of 

Sleep Disorders (ICSD-3)68. This is essential in order to obtain an accurate diagnosis for one or 

more concomitant sleep disorders that might be comorbid with ADHD. 

Third, the treatment must be selected based on the identified sleep disorder(s). For children 

with ADHD and SDB, surgical removal of the adenoids or tonsils is a first-line treatment 69,70. For 

individuals with ADHD and RLS, behavioral interventions could include modifying the sleep 

environment; and treatment with iron supplementation (e.g., ferrous sulfate) or gabapentin could 

be considered71,72. For individuals with ADHD and DSPS, treatment with light therapy73, 

chronotherapy74, and the use of timed melatonin treatment could be helpful75. Treatment for 

individuals with ADHD and insomnia will vary according to the age group, and a clear distinction 

must be made between insomnia and DSPS, as their treatments will differ. For children with 

ADHD and insomnia, behavioral treatments such as positive reinforcement, scheduled 
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awakenings, unmodified extinction, and faded bedtime could be starting options76. For adolescents 

with ADHD and insomnia, recent studies have demonstrated that cognitive behavioral therapy for 

insomnia (CBT-I) should be considered as the first line of treatment77-79. For individuals with 

ADHD and narcolepsy, treatment with modafinil, sodium oxybate, or psychostimulants is 

indicated, and this treatment can be supplemented with education on sleep hygiene80.   

Limitations and Future Research Directions 

Clear evidence has been found for significant associations between sleep problems and 

symptoms of internalizing and externalizing psychopathology in youth with ADHD, yet most of 

the reports have noted the presence of multiple weaknesses. Progress in the field is needed for both 

conceptualization and methodology.  

Conceptually, little is known about the mechanisms underlying the associations between 

youth sleep and internalizing and externalizing problems. Impaired sleep leads to deficits in EF, 

which have been consistently associated with internalizing/externalizing problems and poor self-

regulation in youth46,47,81. Future research is needed to examine if an EF deficit is a common 

mechanism underlying the associations between sleep and internalizing and externalizing 

problems in youth with ADHD. A growing body of evidence indicates that individuals with ADHD 

are likely prone to having an evening chronotype and disturbed circadian mechanisms82. 

Individuals with evening preferences have been shown to be more likely to present behavioral 

problems and psychopathology83. It is therefore possible that circadian abnormality underlies the 

associations between sleep disturbances and internalizing/externalizing behavior problems. Each 

of these possibilities is a fruitful avenue for investigations into mechanisms that might underlie the 

associations between sleep, internalizing or externalizing problem behaviors, and ADHD. 
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Multiple methodological weaknesses limit the contributions of the reviewed studies. First, 

the utilized measures provided limited information about the aspects of sleep that are specifically 

associated with externalizing or internalizing symptoms. Some of the studies used a single-item 

measure of sleep problems, and thus were not specific in identifying the particular sleep behaviors 

that contributed most to the manifestation of internalizing or externalizing symptoms. Most of the 

other studies used scales that were general and lumped multiple observed symptoms of sleep 

disturbances. It therefore not known which aspects of sleep (i.e., duration, continuity, timing, or 

consistency) cause or contribute to behavioral problems. This limits our ability to identify what 

aspect(s) of sleep could be associated with daytime symptoms and renders it impossible to generate 

specific clinical recommendations pertaining to the sleep dimensions likely to have the most 

clinical impact.  

A second methodological limitation is the common sole use of parent-report measures to 

determine youth sleep problems in pre-school and school-age children. This method of subjective 

report is prone to bias and does not allow for a complete understanding of sleep functioning. In 

addition, the studies did not include other relevant domains, such as circadian preferences 

(chronotype), even though such domains are known to have relationships with youth self-

regulation abilities84. Future studies would benefit from using both subjective and objective sleep 

measures to better understand the relationships among distinct sleep-related domains and 

determine where intervention efforts would best be placed. For example, actigraphy can capture 

actual behavioral sleep patterns and questionnaires about chronotype can reveal behavioral 

preferences for sleep. In addition, future research would benefit from obtaining both parent and 

youth reports of these domains and using objective measurements of behavior. 
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A third limitation is the heterogeneity of the study designs. Some excluded participants 

with comorbidities, some included these individuals to better reflect clinical practice and improve 

generalizability, and others did not report or control for these participants. Control of medication 

use, particularly psychostimulants, was also inconsistent. Future studies should investigate 

whether implementing a sleep problem intervention can decrease the occurrence of both 

externalizing and internalizing difficulties. Studies seeking to further elucidate the longitudinal 

and bidirectional associations between sleep and internalizing and externalizing difficulties 

examined at multiple time points over regular intervals and using consistent measures will inform 

the focus and timing of intervention efforts.  Concerning demographic factors, there were 

significantly lower rates of girls than boys. This is consistent with the idea that ADHD may be less 

frequently identified in girls than in boys85, but the discrepancy could have biased the findings. 

Finally, all studies failed to include multiple other factors that are likely to influence sleep 

and behavior, including parental mental health86, physical aspects of the environment, and/or 

school start time87-89, and only a few studies controlled for socioeconomic status. Future research 

should aim to investigate the longitudinal and likely reciprocal relations among these factors and 

children’s sleep and self-regulatory functioning in both clinical and nonclinical populations. 
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Clinical Care Points 

 

  

• Conduct a baseline sleep evaluation during the initial assessment of problems in order to 

determine habitual sleep duration, identify poor sleep hygiene, and screen for a potential 

sleep disorder/s 

• Include sleep improvement in your treatment plan 

• Include sleep health monitoring as part of your ongoing clinical management 

• Collaborate with a sleep specialist when conducting assessment or planning treatment for 

a co-morbid sleep disorder.  

• Assess the extent to which a sleep problem could cause or contribute to daytime behavioral, 

emotional, or cognitive impairments   

• Reassess daytime impairment/s once sleep habits or disorder/s have been treated 

• When considering psychotropic medication/s take into consideration potential benefits / 

adverse effects on sleep and daytime alertness 

 

 

 



17 
 

 
Author and 

year 

Study Design Sample Age Range 

(Mean +/- 

SD) 

Comorbid 

Disorders 

ADHD 

Diagnosis 

Sleep Measures 

(Informant; 

Reliability) 

Sleep 

Dimension(s) 

Symptoms Measures Results 

Externalizing 

(Informant; Construct 

measured) 

Internalizing 

(Informant; Construct 

measured) 

Associations Between Sleep and 

Internalizing or Externalizing Symptoms 

Coto et al., 

2018 53 

Cross-sectional 148 

(82% 

Male) 

3 to 6 (5.06 

+/- N/A) 

ODD (46%) C-DISC-IV or 

K-DBDS 

Abbreviated 

CSHQ (Parent; 

α=.68-.73) 

Reported 

Sleep 

Disturbances 

DBRS-PV (Parent; 

Oppositionality/aggressi

on) 

N/A Higher scores on parent-reported 

oppositionality/aggression were 

positively correlated with higher levels of 
sleep problem scores (r = .27, p < .01) 

Virring et al., 

2014 54 

Cross-sectional 188 

Control 

(52% 

Male); 

209 

ADHD 

(79% 

Male) 

6 to 13 

(Controls 

(9.7 +/- 1.5); 

ADHD (9.6 

+/- 1.9) 

Externalizing 

disorders 

(57%); 

Internalizing 

disorders 

(24%); ASD 

(8%); Tics and 

Tourette 
syndrome 

(11%) 

DAWBA CSHQ (Parent; α 

=.62-.73) 

Reported 

Sleep 

Disturbances 

WFIRS (Parent; Daily 

functioning) 

N/A Higher sleep problem scores on the 

CSHQ were associated with externalizing 

problems in children with ADHD (r = .50 

[0.38, 0.60]) and in the control group (r = 

.46 [0.31, 0.57]);   

Waxmonsky 

et al., 2017 55 

Cross-sectional 665 

Control 

(53% 

Male); 

784 

ADHD 
(68% 

Male) 

6 to 12 

(Typically 

developing 

8.7 +/- 1.7; 

ADHD 8.3 

+/- 1.8) 

ODD; CD; 

Anxiety; and 

Depression 

Psychological 

evaluation 

(child, parent, 

teacher) and 

psychological 

testing 

Sleep Problems 

Subscale PBS 

(Parent; α =.45); 

PSG for controls 

Reported 

Sleep 

Disturbances 

PBS (Parent; Irritable-

angry mood) 

N/A In children with ADHD, higher levels of 

DMDD symptoms were positively 

correlated with higher sleep problem 

scores (r = .28, p < .05); Children with 

ADHD and elevated sleep problem 

scores had significantly higher DMDD 
symptoms than children with ADHD 

without elevated sleep problems scores (t 

= 5.4, p < 0.0001) 

Mulraney et 

al., 2016 56 

Longitudinal 270 

(86% 

Male) 

5 to 13 (10.1 

+/- 1.9) 

ASD (24%) Previous 

diagnosis by a 

pediatrician 

CSHQ (Parent; α 

=.62-.73) 

Reported 

Sleep 

Disturbances 

SDQ (caregiver; 

Conduct problems) 

SDQ (Caregiver; 

Emotional problems) 

Higher sleep problem scores on the 

CSHQ at baseline in children aged 5 to 

13 predicted internalizing problems 6 

months later (β = .17, p < .01) and 
internalizing problems at baseline 

predicted sleep problems 6 months later 

(β = .07, p < .05) in children aged 5-13; 

No predictive relationship between sleep 

problem scores and internalizing 

problems between 6 and 12 months; No 

bidirectional relationship found between 

externalizing problems and sleep 
problem scores on the CSHQ 
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Lycett et al., 

2016 57 

Longitudinal 186 

(87% 

Male) 

5 to 13 (10.1 

+/- 1.8) 

Externalizing 

and 

Internalizing 
(36%) 

Previous 

ADHD 

Diagnosis 

Caregiver report 

(not 

standardized) 

Reported 

Sleep 

Disturbances 

SDQ (caregiver; 

Conduct problems) 

SDQ (Caregiver; 

Emotional problems) 

Children with ADHD and transient or 

persistent reported sleep problems had 

higher conduct problem subscale scores 
(ps. < .001 and .04, respectively) and 

higher emotional problem subscale 

scores (ps. < .001 and .02, respectively) 

compared to children with ADHD 

without sleep problems over a 12-month 

period 

Becker et al., 

2019 58 

Experimental 48 

(75% 

Male) 

14 to 17 

(15.21 +/- 

1.15) 

Depression 

(2%); GAD 

(8%); ODD 
(4%); Any 

Comorbidity 

(12%) 

K-SADS Actigraphy; SD Duration VADRS (Parent, ODD 

symptoms), IOWA-10 

(Parent; ODD 
symptoms) 

N/A Paired samples t-test revealed higher 

levels of oppositional behaviors on the 

daily (t = 2.99, p = .004) and weekly (t = 
2.24, p = .03) measures during sleep 

restriction compared to sleep extension 

condition 

Becker et al., 

2015 46 

Longitudinal 81 

(75% 
Male) 

10 to 14 

(12.2 +/- 
.95) 

N/A P-ChIPS CBCL (Parent; α 

= .61) 

Reported 

Sleep 
Disturbances 

DBD (Parent; ODD 

symptoms); SSIS 
(Parent; Externalizing 

behaviors) 

RADS-2 (Self; 

Depressive 
symptoms); MASC 

(Self; Anxiety 

symptoms) 

Regression analyses revealed that higher 

sleep problem scores at T1 in children 
aged 10-14 significantly predicted higher 

levels of ODD symptoms (β = .26, p = 

.008), higher levels of externalizing 

problems (β = .26, p = .01), and higher 

levels of depressive symptoms (β = .23, p 

= .045) at T2 one year later. Sleep 

problem scores at T1 did not significantly 

predict anxiety symptoms one year later 

Mulraney et 
al., 2017 59 

Longitudinal 140 
(89% 

Male) 

5 to 13 (10.2 
+/- 1.9) 

Internalizing 
(60%); 

Externalizing 

(56%); 

Internalizing 

and 

Externalizing 

(39%) 

Previous 
diagnosis by 

pediatrician 

and ADHD 

Rating Scale 

IV 

DIMS subscale 
of SDSC (parent; 

α = .79) 

Continuity ARI (Parent; Irritability) N/A Univariate linear regressions revealed 
higher levels of sleep problem scores 

were associated with greater parent-

reported irritability scores (β = .28, p = 

.002) 
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Bar et al., 

2015 60 

Cross-sectional 62 

(68% 

Male) 

6 to 17 

(10.09 +/- 

2.68 for 
clinical 

sleep 

disturbance 

and 9.80 +/- 

2.41 for 

non-clinical 

sleep 

disturbance) 

Any 

psychiatric 

diagnosis 
(34%); 

Anxiety 

(16%); LD 

(17%); Tic 

disorder (2%); 

CD (11%) 

Previous 

diagnosis by a 

psychiatrist 

CSHQ (Parent; α 

=.62-.73 

Reported 

Sleep 

Disturbances 

N/A SCARED (Parent; 

anxiety) 

Regression analysis revealed that higher 

levels of parent-reported anxiety were 

significantly associated with higher sleep 
problem scores (β = .27, p < .05) 

Becker et al., 

2016 61 

Cross-sectional 147 

(59% 

Male) 

7 to 11 (8.62 

+/- 1.17) 

Internalizing; 

ODD; SCT 

K-SADS Parent Inventory 

of Children’s 

Sleep Habits 

Duration; 

Continuity; 

Reported 
Sleep 

Disturbances 

CSI-4 (Parent; ODD 

symptoms) 

CSI-4 (Parent; 

Anxiety & 

Depression 
symptoms) 

Associations between ODD symptom 

scores and sleep functioning domain 

scores were not significant. Higher levels 
of anxiety symptom scores were 

associated with shorter sleep duration (r 

= -.19, p < .05), being a poor sleeper  (r = 

.33, p < .001), and more frequent night 

wakings (r = .22 p < .01); Higher levels 

of depressive symptoms were positively 

correlated with weekend catch up sleep (r 
= .22, p < .01) 

Becker et al., 

2020 62 

Experimental 48 

(75% 
Male) 

14 to 17 

(15.21 +/- 
1.15) 

Depression 

(2%); GAD 
(8%); ODD 

(4%); Any 

Comorbidity 

(12%) 

K-SADS Actigraphy; SD Duration N/A RCADS (Self and 

Parent; Anxiety and 
Depression 

symptoms); 

Depressed Mood 

Subscale of SHS 

(Self; depressive 

symptoms); PANAS 

(Self and Parent; 

Affect) 

Paired samples t-test revealed higher 

levels of parent and self-reported 
depressive symptoms (t = -5.80, p < .001 

and t = -2.16, p = .36, respectively), 

lower levels of positive affect (t = 4.96, p 

< .001), and higher levels of negative 

affect (t = -3.05, p = .004)  during the 

sleep restriction condition compared to 

the sleep extension condition 

Note: ADHD (Attention-Deficit/Hyperactivity Disorder); ODD (Oppositional Defiant Disorder); C-DISC-IV (Diagnostic Interview Schedule for Children computerized version IV); K-DBDS (Kiddie-Disruptive Behavior Disorder 
Schedule); CSHQ (Children’s Sleep Habit Questionnaire); DBRS-PV (Disruptive Behavior Disorders Rating Scale – Parent Version); CD (Conduct Disorder); PBS (Pediatric Behavior Scale); PSG (Polysomnography); DMDD 

(Disruptive Mood Dysregulation Disorder); ASD (Autism Spectrum Disorder); DAWBA (Development and Well-Being Assessment); WFIRS (Weiss Functional Impairment Rating Scale); SCT (Sluggish Cognitive Tempo); K-SADS 

(Kiddie Schedule for Affective Disorders and Schizophrenia for School-Age Children); CSI-4 (Child Symptom Inventory-4); SDQ (Strength and Difficulties Questionnaire); DIMS (Disorders in Initiating and Maintaining Sleep); 

SDSC (Sleep Disturbance Scale for Children); ARI (Affective Reactivity Index); LD (Learning Disorder); SCARED (Screen for Child Anxiety Related Disorders); P-ChIPS (Children’s Interview for Psychiatric Syndromes—Parent 

Version); CBCL (Child Behavior Checklist); DBD (Disruptive Behavior Disorders); SSIS (Social Skills Improvement System); RADS-2 (Reynolds Adolescent Depression Scale, Second Edition); MASC (Multidimensional Anxiety 

Scale for Children); SD (Sleep Diaries); RCADS (Revised Child Anxiety and Depression Scales); SHS (Sleep Habits Survey); PANAS (Positive and Negative Affect Scale); GAD (Generalized Anxiety Disorder); VADRS (Vanderbilt 

ADHD Diagnostic Rating Scale – Parent Version); and IOWA-10 (IOWA Conners Rating Scale) 
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